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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a hydrogen absorption material which used amorphous carbon, and a 

manufacturing method for the same. 

[0002] 

[Description of the Prior Art] 

In recent years, the technology of using hydrogen for a fuel cell, storage of heat pump and natural 
power sources, etc. attracts attention as clean energy. And in such hydrogen use technology, in order 
to emit with the occlusion of hydrogen, the hydrogen storing metal alloy has been used from the 
former. However, there is a problem (degradation of a repetitive characteristic) that weight of a 
hydrogen storing metal alloy is large, and degradation of construction material arises by repetition of 
occlusion/discharge, or a hydrogen storage capacity falls. 
[0003] 

Since it is such, by these days, the technology to which the void resulting from a crystal defect, a 
layer system, etc. in carbon structure is made to carry out occlusion of the hydrogen is examined 
using carbon system materials, such as a carbon nanotube and graphite nanofiber. The amorphous 
carbon material said for there to be little degradation of the repetitive characteristic of the 
occlusion/discharge of the especially above-mentioned hydrogen is attracting attention (for example, 
the patent documents 1, two references). 
[0004] 

[Patent documents 1] 
JP,2001-106516,A 
[Patent documents 2] 
JP,2002-28483,A 
[0005] 

[Problem to be solved by the invention] 

However, even if it uses the above-mentioned amorphous carbon material, it still must be said that an 
improvement of the repetitive characteristic of the occlusion/discharge of hydrogen is insufficient. In 
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the case of the above-mentioned material, this Since the storage site (site where hydrogen is held) of 
hydrogen, and adsorption/discharge site (site where hydrogen moves with desorption of hydrogen 
from a storage site) are the same, It is thought that it originates in carbon structure being destroyed 
by repetition of occlusion/discharge, and changing with them. 
[0006] 

This invention is made in order to solve above-mentioned SUBJECT, and it aims at offer of a 
hydrogen absorption material in which the characteristic does not deteriorate even if it repeats 
occlusion discharge of hydrogen, and a manufacturing method for the same while the hydrogen 
storage capacity per weight is large. 
[0007] 

[Means for solving problem] 

This invention is characterized by a hydrogen absorption material comprising the following, in order to 
attain the above-mentioned purpose. 

The 1st field that makes a subject the amorphous carbon which contains at least one metallic element 
among Ti, Zr, Hf, or Y. 

The 2nd field that makes amorphous carbon of lower density a subject from said 1st field. 

If it does in this way, while hydrogen will be stored near [ which is easy to generate a hydride ] the 
metallic elements, such as Ti, Zr, Hf, or Y, it is thought that movement of hydrogen accompanying 
desorption of hydrogen is preferentially performed from the 2nd field of lower density, and even if it 
repeats occlusion discharge of hydrogen, the characteristic does not deteriorate. 
[0008] 

The hydrogen absorption material of this invention has a void in the amorphous carbon which 
contains at least one metallic element among Ti, Zr, Hf, or Y. 

If it does in this way, while hydrogen will be stored near [ which is easy to generate a hydride ] the 
metallic elements, such as Ti, Zr, Hf, or Y, it is thought that movement of hydrogen accompanying 
desorption of hydrogen is preferentially performed via a void, and even if it repeats occlusion 
discharge of hydrogen, the characteristic does not deteriorate. 
[0009] 

As for the content of said metallic element, in a hydrogen absorption material, it is preferred that it is 

0.02-30atom%. 

[0010] 

Said hydrogen absorption material makes the shape of a film, and, as for said 2nd field or said void, 

having extended in the thickness direction of the film concerned is preferred. 

[0011] 

The manufacturing method of the hydrogen absorption material of this invention forms amorphous 
carbon containing said metallic element by vapor phase synthesis using the carbon source which 
contains at least one metallic element among Ti, Zr, Hf, or Y to the base material surface held to 
773K or less temperature. 
[0012] 

The manufacturing method of the hydrogen absorption material of this invention forms amorphous 
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carbon containing said metallic element to a base material surface using the carbon source which 
contains at least one metallic element among Ti, Zr, Hf, or Y by sputtering which sets process gas 
pressure to not less than 1.33322 Pa. 
[0013] 

[Mode for carrying out the invention] 

Hereafter, the hydrogen absorption material concerning this invention and the 1 embodiment of the 

manufacturing method are described. 

[0014] 

Drawing 1 is a section perspective view showing the organization of the hydrogen absorption material 
of this invention typically. In this figure, the column (column: pillar)-like 1st field 2 sets up many 
hydrogen absorption materials 10, and the 2nd field 4 intervenes between the 1st field 2 comrades at 
mesh shape. Here, in this embodiment, the hydrogen absorption material 10 made the shape of a 
film, and the 2nd field 4 has extended in the membranous thickness direction (sliding direction of 
drawing 1 ). The hydrogen absorption material 10 was being formed by vapor phase synthesis in this 
embodiment. 
[0015] 

Drawing 2 is a partial expanded sectional view of drawing 1 . In this figure, the 1st field 2 contains at 
least one metallic element 24 among Ti, Zr, Hf, or Y in the amorphous carbon structure which the 
carbon atom 20 combined at random. Here, although various names, such as infinite form carbon, 
diamond like carbon, and glassy carbon, are conferred, these terms are not necessarily clearly 
distinguished from amorphous carbon. It is the solid which the shape of a network of carbon 
combined materially, and does not have long-distance periodic atomic arrangement like what is called 
a crystal structure. 
[0016] 

It is thought that the metallic element 24 can store hydrogen so much into the hydrogen absorption 
material 10 by being easy to generate a hydride and generating the hydrogen atom 22 and metal like 
hydride which invaded into the hydrogen absorption material 10, and a penetration type hydride. A 
metallic element is Ti, Zr, Hf, or Y, and these may be contained independently and may contain two 
or more sorts. (I think whether it is better to enumerate Ti, Zr, Hf, and Y and to replace other La, Sm, 
Nd, and Dy with this application with data later). As for the content of the above-mentioned metallic 
element to the hydrogen absorption material 10, it is preferred that it is 0.02-30atom%. If it is because 
there is a possibility that hydrogen cannot fully be stored as the content of a metallic element is less 
than 0.02 atom % and content exceeds 30 atom %, It is because there is a possibility of forming the 
cluster of carbide or the shape of carbide between a metallic element and a carbon atom, stopping 
functioning as an effective hydrogen storage site, and checking formation of the 2nd field 4 mentioned 
later. Content of a metallic element is more preferably made into 1-15 atom %. 
[0017] 

On the other hand, the 2nd field 4 consists of amorphous carbon of lower density from the 1st field 2. 
Here, amorphous carbon is the same as that of what was explained in the 1 st field 2 of the above. 
Although the difference in particular of the density of the 2nd field 4 and the 1st field 2 is not limited, it 
is preferred that the 2nd field 4 is lower density at a rate of 10 to 40% from the 1st field 2. It is 
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because there is a possibility that it may be thought that it does not function as an 
adsorption/discharge site which the 2nd field mentions later as the difference of the density of the 2nd 
field and the 1st field is less than 10%, and the repetitive characteristic of the occlusion/discharge of 
hydrogen may deteriorate. It is because the rate of the 1st field used as the storage site of hydrogen 
will decrease if the difference of density exceeds 40%, so there is a possibility that a hydrogen 
storage capacity may decrease. 
[0018] 

The method of searching for the difference of the energy-absorbing according to the height of density 
by EELS (electron energy loss spectroscopy) as a method of measuring the difference of the density 
of the 1st field and the 2nd field is mentioned. 
[0019] 

Although the density (average value of the density of the 1 st field and the 2nd field) of the whole 
hydrogen absorption material changes also with the content of a metallic element, it is for example, a 

3 

1 .4-2.2g[/cm ] grade in the state where a metallic element is not contained. Although the rate in 
particular of the volume of the 1 st field in the whole hydrogen absorption material and the 2nd field is 
not limited, when the thickness of material is about 1 micrometer, the volume of the 2nd field is about 
20% or less of the volume of the 1 st field in the layer part of material. 
[0020] 

Although the width in particular of the 2nd field 4 in the interval of the 1st field 2 comrades, i.e., the 
longitudinal direction of drawing 2 , is not limited, it can be 1 nm - about several millimeters, for 
example. The width of the 2nd field becomes large, so that membranous thickness is thickened, when 
the hydrogen absorption material of this invention is formed by the vapor phase synthesis mentioned 
later. 
[0021] 

Thus, the 2nd field 4 is considered that it moves via the 2nd easy field 4 of movement when the 
hydrogen 22 stored in an about 24-metallic element storage site since it was lower density is 
desorbed from this storage site and moves in the inside of a hydrogen absorption material from the 
1st field 2. Therefore, the storage site (the near metallic element 24 in the 1st field 2) of hydrogen 
differs from adsorption/discharge site (the 2nd field 4), and since it is thought that it is hard to produce 
change of the carbon structure by repetition of the occlusion/discharge of hydrogen, a repetitive 
characteristic does not deteriorate. Deadsorption of thermal and physical hydrogen can be performed 
at low temperature (about 600K) by incorporating a hydrogen atom from the 2nd field 4 in a hydrogen 
absorption material by capillarity. 
[0022] 

Although the 2nd field 4 explained the case where it was lower density, from the 1st field 2 by the 
above-mentioned embodiment, it is contained in this invention also when a void exists instead of the 
2nd field 4. Also when a void exists, the hydrogen stored in the storage site of the 1st field 2 is 
because it is thought that adsorption/discharge is performed by moving via the easy void of 
movement in the inside of a hydrogen absorption material. Although the rate of the width (path) of a 
void and the volume of the 1st field and void is comparable as the case of the 2nd above-mentioned 
field, the width and the volume ratio of a void tend to increase compared with the 2nd field. This is 
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considered because a crevice is made without the ability to finish filling up a void with the network of 
a carbon to carbon bond as the width between columns spreads. The 2nd field and void may coexist. 
[0023] 

Since it desticks to a hydrogen atom to a membranous thickness direction when membranes are 
formed with the vapor phase synthetic method which is used as the hydrogen absorption material of 
this invention, for example, is mentioned later and the 2nd field (void) has extended in the 
membranous thickness direction, By providing differential pressure in membranous both sides, 
hydrogen trespasses upon a membranous thickness direction easily, and a hydrogen absorption 
reaction can be promoted. A hydrogen absorption reaction can be promoted by making hydrogen 
absorption perform on a film in application-of-pressure atmosphere. When using a film-like thing, it 
can be used carrying out the plural laminates of the film. 
[0024] 

Next, one embodiment of the manufacturing method of the hydrogen absorption material concerning 
this invention is described. First, it originating in the uneven solid phase formation from the gaseous 
phase on a substrate, and producing it, when the column structure shown in said drawing 1 f orms a 
subject (this invention amorphous carbon) on a substrate by vapor phase synthesis is known well. 
That is, since the solid phase will be henceforth formed with the priority to this portion if solid phase 
formation of the subject to a substrate once becomes uneven and a portion with too much solid phase 
formation arises, column structure progresses. 
[0025] 

Therefore, in the manufacturing method of this invention, it becomes indispensable to use a vapor 
phase synthetic method. And what is necessary is just to make small mobility (mobility) of the subject 
atom adhering to a substrate, in order to develop this column structure. That is, it is because thermal 
movement will be carried out on a substrate, or the atom by which solid phase formation was carried 
out will be physically bounded off on a substrate, if the mobility of a subject atom is high, so uniform 
solid phase formation is promoted and it becomes difficult to produce uneven solid phase formation. 
[0026] 

Then, in the manufacturing method of this invention, when substrate temperature in the case of vapor 
phase synthesis is made into low temperature or sputtering is used in order to make atomic mobility 
small, the process gas pressure is made high. It is because the heat energy of the subject atom 
adhering to a substrate will be taken by the substrate and mobility will also become small, if substrate 
temperature is made into low temperature, and is because the rate of colliding with process gas and 
losing energy will become high before a subject atom reaches to a substrate if process gas pressure 
is made high. 
[0027] 

The vapor phase synthesis in the manufacturing method of this invention should just be the physical 
vapor-depositing (PVD) method, for example, vacuum deposition, sputtering, ion plating, ion beam 
deposition, etc. can be used for it. Although reactive sputtering etc. use the principle of PVD, they can 
also apply the method which used chemical vacuum evaporation together in part. Although the form 
of the base material used for vapor phase synthesis and construction material in particular are not 
limited, a silicon (Si) board can be used, for example. As a target used for vapor phase synthesis, that 
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by which the metallic element is contained in the carbon source for forming amorphous carbon can be 
used. As a carbon source, calcination graphite can be used, for example and what put the chip of the 
metallic element on this, or was inserted in can be carried out with the above-mentioned target. 
[0028] 

In the 1st manufacturing method of this invention, it is required to make substrate temperature in the 
case of vapor phase synthesis 773K or less. It is because it becomes impossible for the above- 
mentioned column structure not only not to to progress enough, but to form amorphous carbon when 
substrate temperature exceeds 773K. Substrate temperature is preferably made 473K or less, and 
below ordinary temperature makes it more desirable. There is no lower limit in particular of substrate 
temperature, and a substrate may be water-cooled to a 0-10 ** (273-283K) grade, or it may cool to a 
liquid-nitrogen-temperature (77K) grade, and what is necessary is just to determine substrate 
temperature suitably according to performance, manufacturing conditions, etc. of a film deposition 
system in short. 
[0029] 

In the 2nd manufacturing method of this invention using sputtering, it is required for process gas 
pressure to be not less than 1.33322 Pa. Here, process gas is ionized within a sputtering system, it 
collides with a target, calculates a target atom, and is made to adhere to a substrate, and Ar is used. 
Since the uneven solid phase formation on the substrate described above as process gas pressure is 
less than 1 .33322 Pa does not arise enough, the density of the 2nd field becomes high or the interval 
of the 1st field becomes small, The 2nd field becomes difficult to function as an adsorption/discharge 
site, and the repetitive characteristic of the occlusion/discharge of hydrogen deteriorates easily. 
Process gas pressure shall be not less than 1.99983 Pa preferably. However, since membrane 
formation will become difficult if process gas pressure becomes high too much, it is good to make it 
not exceed about 6.6661 Pa, for example. 
[0030] 

[Working example] 

1. Production of hydrogen absorption material 

The magnetron sputtering system was prepared and the Si substrate and the target were installed in 
this. As a target, commercial disc-like calcination graphite was made into the carbon source, and 
what has arranged two or more wafers of Ti of 5 mm squares, Zr, Hf, or Y to concentric circle shape 
was used for the surface. The Si substrate was installed in copper pedestals and kept the substrate at 
about 10 ** (283K) by water-cooling a pedestal. Using Ar as process gas, gas pressure was 1.99983 
Pa, on the substrate, the amorphous carbon film was formed to 2-micrometer thickness, and the 
hydrogen absorption material (sample) was produced. The case where Ti wafer was used was made 
into Embodiment 1 , the case where Y wafer was used was made into Embodiment 2, the case where 
Zr wafer was used was made into Embodiment 3, and the case where Hf wafer was used was made 
into Embodiment 4. Adjustment of the content of Ti (or Zr, Hf, Y) in a hydrogen absorption material 
was performed by changing the distance of the wafer from the center of calcination graphite. That is, 
since distribution of the plasma density in the case of sputtering becomes the highest in the position 
which only prescribed distance separated from the center of calcination graphite, the content of Ti (or 
Zr, Hf, Y) becomes high, so that a wafer is put on the place near this position. 
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[0031] 

The organization photograph in Embodiment 1 is shown in drawing 3 - drawing 8 . Drawing 3 and 
drawing 5 are the TEM (transmission electron microscope) images seen from the film face direction 
here, and drawing 4 is the TEM image seen from the direction (film section) vertical to a film surface. 
In each figure, a white portion shows the 2nd field and a black portion shows the 1st field. The TEM 
image was photoed with the accelerating voltage of 200 kV using the Hitachi electrolysis radiation 
type transmission electron microscope (form :HF-2000). 

Drawing 8 is an EF (Energy Filter: energy filter) image which shows a distribution state of Ti in an 
observation area of the same scale as drawing 5 . In drawing 6 , a white portion is a field where Ti 
exists. A rate of density of the 2nd field and density of the 1 st field was searched for by EELS 
(electron energy loss spectroscopy). Photography of EF image and EELS analysis were conducted 
using equipment by GATAN (form: Gatan Imaging Filter (GIF) model 678). 

In EELS measurement, density of the 2nd field estimated it as a thing low about 10% to density of the 
1st field by asking for spectral intensity of the whole EELS, and an intensity ratio of a zero loss 
spectrum, and calculating a shift amount (- about 1 eV) of a pi+sigma peak of carbon in a plasmon 
loss field further. As a result of evaluating an image acquired from 13 eV as an EF image by carrying 
out energy decomposition of the 28-eV energy area by a width of 3 eV, density of the 2nd field 
estimated it as a thing low about 10 to 40% to density of the 1st field. As a result of conducting image 
analysis of drawing 3 and the organization photograph (a flat surface and a section TEM photograph) 
of drawing 4 , in Embodiment 1 , a volume ratio for which the 2nd field accounts among hydrogen 
absorption materials was estimated at about 7%. 
[0032] 

As comparison, only calcination graphite was used for the target and the sample which did not make 
Ti or Y contain in a hydrogen absorption material was obtained. This is made into the comparative 
example 1. The sample in which column structure was not made to form is made into the comparative 
example 2 by using only calcination graphite for a target and impressing the DC bias voltage of 100V 
to a substrate further in the case of sputtering, using only calcination graphite for a target and using 
Ar80% and methane 20% of mixed gas as process gas further - the time of membrane formation - 
hydrogen -- about 40 at(s)% - the sample made to contain is made into the comparative example 3. 
Except having made the Ti content in a hydrogen absorption material into 35 atom %, the sample 
which formed membranes on the same conditions as Embodiment 1 is made into the comparative 
example 4. Except substrate temperature having been 600 ** (873K), the sample which formed 
membranes on the same conditions as Embodiment 1 is made into the comparative example 5. 
Except having made process gas pressure into low pressure (0.66661 Pa), the sample which formed 
membranes on the same conditions as Embodiment 1 is made into the comparative example 6. 
[0033] 

2. Measurement of early hydrogen storage capacity 

After putting each above-mentioned sample into a vacuum housing and carrying out vacuum suction 
to about 0.1 Pa, it was exposed to hydrogen gas of the room temperature by 0.3MPa for 1 hour, and 
occlusion of the hydrogen was carried out. The hydrogen storage capacity of the sample after 
exposure was measured by the ERDA (Elastic Recoil Detection Analysis) method using a Rutherford- 
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back-scattering measuring device. The sample was irradiated with the helium-ions (helium + ) beam by 
2300keV, and measurement was performed by measuring the spectrum in 30 scattering angles. The 
ERDA method is also called HFS (Hydrogen Forward Spectrometry: hydrogen forward scattering 
method). Next, temperature up of this sample was carried out to 773K, and the disconnection starting 
temperature of hydrogen was measured with the temperature-programmed-desorption gas analyser 
(the product made from electronic science: EMD-WA1400). 
[0034] 

3. Measurement of repetitive characteristic of occlusion/discharge 

The hydrogen storage capacity after a four-cycle deed and the repetition of occlusion/discharge of a 
total of five cycles was further measured for vacuum suction and hydrogen exposure by the ERDA 
method in a similar manner after measurement of the above-mentioned early hydrogen storage 
capacity. The obtained result is shown in Table 1. 
[0035] 
[Table 1] 
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[0036] 

Not only an early hydrogen storage capacity can be high, but in each embodiment, the hydrogen 
storage capacity after a repetition of occlusion/discharge can control degradation of the repetitive 
characteristic of the occlusion/discharge of hydrogen highly (more than 10at%) so that clearly from 
Table 1. In each embodiment, the disconnection starting temperature of hydrogen is also as low as 
600K, and disconnection of hydrogen tends to carry out it. 
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[0037] 

On the other hand, the case of the comparative example 1 which does not contain Ti, Zr, Hf, or nickel, 
and in the case of the comparative example 2 which does not form column structure, it all has a value 
not only with an early hydrogen storage capacity but a low hydrogen storage capacity after a 
repetition of occlusion/discharge. Although the case of the comparative example 3 made hydrogen 
contain in a film at the time of membrane formation, the hydrogen storage capacity after a repetition 
serves as a low value similarly. Since it is such, the predominance of this invention which contained 
Ti, Zr, Hf, or nickel and in which column structure was made to form is clear. 
[0038] 

In the case of the comparative example 4 which made content of Ti 35 atom %, it has a value not only 
with an early hydrogen storage capacity but a low hydrogen storage capacity after a repetition of 
occlusion/discharge. In this comparative example 4, when XRD (X diffraction) was performed, it 
turned out that contained Ti forms carbide (TiC). Also the case of the comparative example 5 which 
set substrate temperature at the time of membrane formation to 850K, and in the comparative 
example 6 which set process gas pressure to 0.6661 Pa, it has a value not only with an early 
hydrogen storage capacity but a low hydrogen storage capacity after a repetition of 
occlusion/discharge too. 
[0039] 

[Effect of the Invention] 

By the above explanation so that clearly the hydrogen absorption material of this invention, Since it 
has the 1st field that makes a subject the amorphous carbon which contains at least one metallic 
element among Ti, Zr, Hf, or Y, and the 2nd field that makes amorphous carbon of lower density a 
subject from the 1st field, While the hydrogen storage capacity per weight is large and excelling in the 
occlusion emission characteristic of hydrogen, degradation of the repetitive characteristic of occlusion 
discharge of hydrogen can be controlled. 
[0040] 

It can control degradation of the repetitive characteristic of occlusion discharge of hydrogen while its 
hydrogen storage capacity per weight is large and it is excellent in the occlusion and the emission 
characteristic of hydrogen, since the hydrogen absorption material of this invention has a void in the 
amorphous carbon which contains at least one metallic element among Ti, Zr, Hf, or Y. 
[0041] 

Since the manufacturing method of the hydrogen absorption material of this invention forms the 
amorphous carbon which contains at least one metallic element among Ti, Zr, Hf, or Y by vapor 
phase synthesis to the base material surface held to 773K or less temperature, While the hydrogen 
storage capacity per weight is large and excelling in the occlusion emission characteristic of 
hydrogen, degradation of the repetitive characteristic of occlusion discharge of hydrogen can be 
controlled. 
[0042] 

Since the manufacturing method of the hydrogen absorption material of this invention forms the 
amorphous carbon which contains at least one metallic element among Ti, Zr, Hf, or Y by sputtering 
which sets process gas pressure to not less than 1.33322 Pa, While the hydrogen storage capacity 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2 12/16/2010 



JP,2004-26 1 632, A [DETAILED DESCRIPTION] Page 1 1 of 1 1 

per weight is large and excelling in the occlusion emission characteristic of hydrogen, degradation of 
the repetitive characteristic of occlusion discharge of hydrogen can be controlled. 
[Brief Description of the Drawings] 

[Drawing 1] lt is a section perspective view showing the organization of the hydrogen absorption 
material of this invention. 

[Drawing 2] It is a partial expanded sectional view of drawing i. 

[Drawing 3] It is a photograph substituted for drawing in which the organization of the hydrogen 

absorption material of this invention is shown. 

[Drawing 4] It is the photograph substituted for drawing. 

[Drawing 5] It is the photograph substituted for drawing. 

[Drawing 6] It is the photograph substituted for drawing. 

[Explanations of letters or numerals] 

2 The 1st field 

4 The 2nd field 

10 A hydrogen absorption material 
20 A carbon atom 
22 A hydrogen atom 
24 A metallic element 



[Translation done.] 
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[ W I T M t< © i g H ] 

[ at * JR l ] 

Ti, Z r , H f , X tt Y CD 5 % '> ft < t fe 1 O © <fe JB tl £ % ft & # S. H K * % ± f* t f 
§ £ 1 © ft JSE t , 

M IHH 1 <DmW J; 0 ffifgO#£HSI^ 2 ©ffitf £ 

[ I ff ;R JI 2 ] 

T i , Z r , H f , X tt Y © 5 5 '> ft < t fe 1 o © 3* « 7c jg % 3" t? # & H K it * fc S I© £ 

[ df * m 3 ] io 

m m £ is 7t * © pt ft a a s o . o 2 ~ 3 o m =f % v & % z. t % # m t ? § m >r m 1 x a 2 
id « © ?k * u/4 ft « « „ 

[ 3ff jR « 4 ] 

MMMfttf fiai«$ a pfiS 2 ©MteJcxatufe^Pta^^Moi?*7J^t^tf 

T^5C i: £ ft M £ T S Jt * « 1 ft ^ L 3 © ir> f ft K SB K © 7k IS 55 ft # S D 

Tl, Z r , Hf, X{±Y05t5'>5:< tfe 1 0(DtB7i:I5:^t?gIMI:ffll/\ 7 7 3 
K & T © Sfi !c fti W L ft 3 M fc , tu Hri £ K 7c * £ a i? 4U H « H * ^ M fll £ J; D ^ 

[ fl * JK 6 ] 20 
T i , Z r , Hf, X a Y CD 5 5 '> ft < t fe 1 o £D $r K t£ * * 3" £? * M % ffl V , 7° U -fe 
X # X J± 1 . 3 3 3 2 2 P att [:tt5X^7 ^ 'J y^KJ; D , 3 S ffl IC M nd £ « TL 
H * ^ tr P p B n St K « * j£ JR f § c t * ft ft 1 1 % ?J< * i)5 ft « & cd m m 77 & „ 

[ f§ HO (D p m ft ^ HQ ] 

[ 0 0 0 1 ] 

[ is no <d jb -r § & fis » s? ] 

* as hh t± , i^h a ^ * * ra ^ ft * m m » » & if * cd si m h m k. m * § 0 

[ 0 0 0 2 ] 

[ fi£ * CD S « ] 

}fi ¥ , ^J->5i*;^'-HT, % f4 « ffl ^ t - h ^ y 7\ SMi * /l/^-OffjKf 30 

ic 7j< * * ?j ffl -r § s if # a n $ ft t ^ s „ ^ l t , c ft e> cd 7j< ^ ?j ffl e #5 1 ^ t a , ?k 
& cd & ft t m & % n o ft * tc 7i< ^ m. an ft & t> % * ^ 6 ffl ^ e> ft r # r ^ s 0 tu^, ?k 

IH6*ttl*A^t<, gfc, jjftjSE/am©» 0 M L K d; 0 HcD*Mb^4 U ft 0 , 
/k ^KI3^ffiT1"5 tl 1 ? K JB ( m 0 m U «f ft (D * ft ) * ! M„ 
[ 0 0 0 3 ] 

C CD J; ? ft o t ^ 6 > fi jfi tf a * - 5f5 > ^ 7 ^ a - 7" , 9 =7 7 r h t S 7 7 Y ^ © ^ 

« s » s % /n ^ , k « « 31 * © fts hh k m * m m it ^ ^ k h -r § ^ ^ tc ?k * % ^ m is § k 

« HJf^tiT^S. RE, ± 3d L ft 7k* © 05ft / m tti © i? 0 S L R ft © & ft '> ft ^ t 

i^ns^sHKi « s ^ fts?tioo*s ( m x. a , # rr- i , 2 # m) 0 

[ 0 0 0 4 ] 40 

[ # #F X K 1 ] 
fl5i 2 0 0 1 - 1 0 6 5 1 6 f^S 

[ w rr- x sr 2 ] 

2 0 0 2 - 2 8 4 8 3 §fii 
[ 0 0 0 5 ] 

[ % HO # » L J; 5 t -T S SS ffi ] 

L ^ L ft ^ P. , I: fd L ft # H B B n m * W 14 * JD V 1 ft t L T fe , ft $ fc L T 7j< m © K ft / WL W\ 

© is 0 m l m ft © esc m a 4< + ^ v ? s s t ^ *j s * f# ft ^ <, ^ ft a , ± e «»©*§-&, ?k 

^©Rfft+J-^ h (**tffi!USn5D->rh) t, 5S« / & tH V h ( [ff'ft h /o 1 ^ © 7k 

m © « k ft- ^ r 7k * tfl & ii -r s -9- -f h ) t&m - -e § ft » . k ft / m © « o ^ l fc 50 
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«fc -o t &t m m )S ft fig m ^ ? ti t ^ ft -r s c t k: £ 0 f s t # a h n % „ 

[ 0 0 0 6 ] 

M w & ± ^ © m ^ m s ft & t ft £ n ft & © t & d , ia3!)o*«iSiU* 

[ 0 0 0 7 ] 

[issiPfttsftftofa] 

± Wd L ft g M £ m S& f 5 ft & K , *£BJ®*SR!»»{ttftli, Ti, Z r , Hf, X tt Y © 
l0± 5 tt 5 t, /J< £ ft £ 4 JjR L S V T i , Z r , Hf, X ti Y W © ± S fc M © jfi fg 

K7jc*^ffi , jSE?n« tK * © JiK « ic f|i a ykmtD&mtei&msivm z vmmfr e>«5t» 

icftt)ih% X-Zti, A< m © © IE St a £ H D S L T fe f.¥ 14 *>< * ft L ft ^ „ 



$ ft , * 5£ © * m y& m tt n t± , t i , z r , Hf, xby<o^'>^< 1 

CCJ;5Kt«t> * * ft #J * 3s L S ^ T i , Z r , Hf, XttY3<0&JH7CiR<E>ift# 
K7jcS#Il?j*2ttS-;Z/, * * © 1% a (C ft 5 * * CD & Sfr tt «S Ml £ ft L T fig Jfe W £ ff t> n S 

* m © m. m wl m * as o je l t t> t$ ft # * ft l ft ^ D 

[ 0 0 0 9 ] 20 

* jROttitW^fcfc^Ttt, iu Ai ^ « 7C * « $ =& « , 0 . 0 2 ~ 3 0 S 7 % "P 3* 3 C £ 
iff 3: 

[00 1 0 ] 

x, m he /k * « x it n ti m « * & l , m k $ 2 © m m x a tJ m *s us a a is 1 © 1? * 7? ft tc 

[001 1 ] 

* ^ hh o ;j< * yafe m u n © m m h m a , ti, z r , Hf, xttYoni)>4<tfeioo 
&M7i;£%'£tsm£M*ni^, 7 7 3 k &, r © m a e « l ft a « s is k , ttr hb ^ js Tt * 

*^&^ffiHJW**SJffl-&B!tCJ:t)ritlR-rsc:i:*Wai:"r5o 

[0012] 30 

*JfSM©7j<lSia4)@J«- 14 © S 1 A' '/£ (i , Ti, Z r , Hf, X(±Yon'J>4< tfe IOC 
<fe a fc M % i$ is M M % ffl V 1 , 7° n -b X iJ 7, J l! S 1 . 3 3 3 2 2 P aKi^tSXAy^ 
U y 9 ic j; D , J$ S ffi K m Hd ^ M 7Q % a C? # h h h H K « ^ i£ Hi f § d t r € # © t ? % „ 

[0013] 

[ 5g HJ! CO ^ XfS CO * fi ] 

[0014] 

a i t± , * m co * « n5 m w s co ,« ffi % s x\; w c -r b? rtf n u wt*$>%o c<dmks3^x 

, /Jciiltf fl 1 Oli, *7i ( c o 1 u m n : n ft) KOS 1 ©MM 2 ^ S( >/. Hx L T 

4- o , ti i © tS m 2 rm [.- co ^ [c m z <d m m 4 w m 1 *c t ft ft l t ^3 0 cc-i?, ^ © ^ 40 
sfi si -e t± * * m u n 1 0 a m « * a l , m 2 © is *x 4 a hm © * 7? ft ( a 1 © ± t 7? 
ft ) tgffn^o x , c © 5? ffl » m v t± , 7kiiittfi 1 oaifi^itioTjjJciss 



12S, H 1 © 5> K A rr Sj fH T § 0 iiOHCfi^T, llCfilSZtt, mMB? 2 0 
^ 5 > ^ A K IS L ft # n H p K K * ffl 3fi © * £ T i , Z r , Hf, X Y © 5 5 '> ft < t «, 

7^ 7 x ^ j& n ft if « « ft uf- ^ ^' 5 x. e. n t ^ § a ? , uewnf 3s a ^ 5fi 

tKgiJStlT^SIR-e it ft ^ o #3 ft m K « K M ft ± © h 7 - ^ « © $p 1=T L ft 0 f* T fe 

•3 T , ^ t> <® Sfi h u h « 3g © <fc ^ ie S Ift fit © ffi m JS T fi ^iJ * fe ft ft ^ t> © T § o 50 
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[0016] 

ft M ft M 2 4 t± , 7jcjRffcttJ**^LM^feOT?a&»), 7j< « % IS fcf n 1 0 tC S A b ft 7k H IS 

0 ft !C 7k jg * * E If Be T * § fe © t % X 5. ft 5 „ & B 7C * It , T i , Z r , H f , XH 
Y v & D , Ln^SftT't^LTfeJ;<, X , ZMKhS^fiLttJ;^. ( ft M © Hi 

SB "c? t± T i , Z r , H f , Y ft ?J m b , f OlCL a, S m , N d , DyiiiT'f-^ 
£ & E Irfi ft f S 77 <fc ^ i: JS ^ £ f ) „ /K l"f M ft 1 0 E *t ft 3 ± ID ft. B ft M © ft ft 
ft: (± , 0 . 0 2 ~ 3 0 M 7 % "P 5 © iff- * b ^ „ & W 7£ « © £ ft ft ^ 0 . 0 2 HC 7 % ft 

+y>i:7j(i5 if fig -efra^ja^fes a^ e> t* h t> , ft ft & w 3 o m 7 % £ e a 

ft « ft * t Hi m S 7 IB] 1? W ik¥n&%^&M{t^Vi<D2 7 -%Bf&LT^m%7k 10 
«j«ft 7 hi LTliL5<Soft^ iHt 5 35 2 4 © 0 J* ft PI S ft 3 M A s & 

J; D >ft * b < « , ft K .7 it © ft ft S * 1 ~ 1 5 HC 7 % i: ft £ „ 

[0017] 

-ft, ffi 2 © ffi feJc 4 It m 1 © it H 2 <£ 0 ffi Jg © ft 2ft H K * ^ S> ft o T ^ 3 0 El d 7 , ft 
ft iKittti 53 35 1 © M 2 E ft ^TJ!lLftfei0tf!lS'eJ&5c S2«M4 fc ® 1 
© S JSs 2 i: © ® ffi © ^ fct ft E KB ft £ ft ft ^ Aft 35 2 © ffi M 4 ^ 1 © ffi « 2 j; 0 1 0-4 

o % © f j i% r* ffi ffi s t* s s c t ^ w s b ^ „ a? 2 © m « ^ m i © ffi Jtge t © #? s © & am o 
% a $t t s t , m 2 © ® tytt®. a -r ^ ^ a / a hi H t 7 FHtiiL&^tt^^^ 

7k*©nSM/Kta©a0iSbW 14 A^' & ft -f S ft T $ It , ft JS © £ 4 0 

«g^«t, 7j< * © W m +J- 7 h <h ft S m 1 © ® « © f ij Ct ^ f> ft < ft S © , 7j< * M C 20 

[0018] 

ffiio^«tffi2©ffijatoffiieoig*iWAh'"rs?3ji;fcbTfi, eels c n 7 x * a> % 

-m^fiytm) (C <fc D , m fi © IS ffi JS b fc x ^ ;l/ # - ?S IK © g * * i6 3 7j ffi ^ ^ if 6 ft 
[0019] 

ft 43, 7j<*^l8«ft^f+©M (SB l ©^H«i:m 2 ©M©fe ! Jt ©¥«ffi) tt, ^M/t* 
o^^iKi^tfelfttlAK ^JS^**a^"bftv«ttan?ttMAtfi. 4 ~ 2 . 2 g 
/cm 3 X, zkaSKStttft-fcttEfcttSiB 1 ©^Mi:^ 2 ©^«©^ffl©fitj 

ft tt , f# E Pfi £ S ft ft ^ ^ , ^ S <7) /? * ^ 1 fi mfifiClu, W f4 © » tf m 2 © ti 30 

«Ofra^Sl © nH ft? © * « © 2 0%ingfiT**i« 
[ 0 0 2 0 ] 

X , II 1 © ffi « 2 |rI ± © ffi M , Oi;O02©7£^7j-^!C*5^§m2©M¥4©fe{i#EI4i 
S 3 ft ft ^ ^ , m 7L II 1 nm-fimmfifitl-KtA'i-ft^ ft , ft )4 "T 5 §t IB ft (£ 

ia d a 5g © 7j< * ^ m w 14 * m, m b ^ jb a- ic t± , ^ © j? ^ ^ j? < t § a ^ , m z © s m 

© ^ A * < ft § „ 
[ 0 0 2 1 ] 

c © =fc 5 k , bb 2 © m is 4 ^' m i © is w 2 £ 5 ffi ft & t* § © t . # n 7C m 2 4 jc- ^ © i? 

» +/• 7 h \C M ? ft ft 7j< ^ 2 2 a , c © {If IX +J- 7 h /j^ffiiLT/^ifl *7j ft ^ © Si -T 
51, II W} © ^ ft 2 © f} « 4 £ ft b T g S] f 3 2^ # A 6> ft § o * © ft J6 , 7j< * © If itt 40 
•9" 7 ]- (m 1 ©IH« 2 Efitt §^«7« 2 4 ©jfif^) |«/aHit>Tb (35 2©fSisJ< 
4 ) t ^ K ft D , * « © ® )3c / Wi Hi © IS 0 M b fc «fe § K « « 3fi © & ft AM b K < ^ t ^ x. 
StiSCt, IDILSffiff^fkLat\ Sf 2 © M M 4 ^ £ ?J< * Jg ? 7^ B SJ » 

C * o T 7j< m 55 Be « 14 \H K. ik 0 JA $ ft § c t J: 0 , #S « , 1* Iffl W ft 7K « © UK 05 * ffi fi 

( 6 0 0 K|?.t) T*fiHtA 5 f?5„ 

[ 0 0 2 2 ] 

ft 33 , I-7H b ft % m M fig T tt , S2©I«4tfSlOlt(2J;0ffi ! S ; S 7 S ^ ft K "3 
T Hi! b ft Aft 15 2 © % Jgf 4 © f (c *3 D K 2^ RS A^ f± f § € ^ fe * 52 0J3 C ^ S ft § „ ^ P© A^' 

ftftft^^ftt, m i ©®m 2 ©m+i-7 h ERf *s nfe**{4 , ®m<D®%-& *p.m*fr 

b t 7jx M % Be W S ft » ij f § c ttJ; t), 55 is- / ift Hi A 55 R ft ft § i: ft x. 6 ft § ft T fe 50 
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So ^ m © it® c n ) ^ , n" i © ti is t «$? © wm © m & » , k e l it m z © mm © m ft t 

M lit X § , *S2<DSJ«KlJt^St^lffla3tH J f^«lJtfi *S iili t" § « ImJ i-C & § „ d ft ti 
, *7A^O IM ^ Ja 5 tc (Sf ^ , bk M m ft © * >y h 7 - 9 V £ R Slftfilf £ f £ S ^ 

ZlttbtJS %.P>ti&„ X , 3§ 2 ©MM i: i'Pfi^f If L t I'-T t J; t/\ 
[ 0 0 2 3 ] 

X, ^^©/KiSMWSi: LtM^«tat§2ffi^)S)S£ «fe DfiglUL, gg 2 cd fH « C 

{Ji2t5itA ! ft5 0 3 An Fk 1? H M 1? K tc * « © Be * ff * 5 C i: tc £ o T , 

?J<IilSfS^f I?t^c t^l?^§„ X , HSWtOfe©*fflV>5^^-, «g £ « Si « JS L 10 

[ 0 0 2 4 ] 

^ tc , * % ni! tc « s * * © m tf s © m )s 77 ?i< © - m m m m tc o ^ r §s ? s D % r, m 

HI tc jjs L fc * 7 A « it ti , MflldlSKiOSS f: tc *f t< ft ( 4= % ? ti # h b h H m ) * 

fig jk t % m , a *£ ± t* © m ft 6 © 4< J£i - 4 hsi ffl m fig c s w l t £ c § c t # <t < a e. ft 

tt^„ O S 0 , ■ S , a ffi ^ © M ft © ffl fU M ft^ t§ - £ 4 r> T pi tu f£ fig ft m IS. 4 SP 

y y> Must, « > c: © as t « 5fe m t a ta ^ jb bJc s n s © -e , * 5 a « js ^ sats 

o 

[ 0 0 2 5 ] 

®. -d T , 4= 18 HJ] CD S! JS ts ffi £ T fi , m ffl it tfc S § ffl ^ 3 C t ^ & S fc 4 5 „ * L T , 20 

e:co*7A«®*jflS3iS-&Sfc*k:fi, Mfi^M* L fc*fftftlS 7-©Mls Cm o b i l 

i t y ) * /j» ? < -r n a <t ^ 0 w m ft jg ? © ^ g& is a s ,a ^ <t , a « [-. -e ha m m m 

% l tc d , ft ii m tc a ± tc a ts feg s n ^ * j% ^ m ar tcor, e-sa ts » fiJc ^ ¥ 

i^n, ^ ftj - 4 @ ffl Jf$ i£ 7 +. t; It < 4 o T L S -5 ^ T afe § o 
[ 0 0 2 6 ] 

* C 7 , 4: U] © SI i£ 7j S tc :fe T H , Ef O^ftfi*^? < t5^< , §t IB fj It © fig © 
S<t5. S«rSg^fiS;§tc-r nif , Sfi^^a b feWSftft®? ©^x^;V^^S«tc# 

*>tiT»iiSfe^*<ft«^5T**o, 7° p -t x # x e * ffi < -r n a\ ^ ft ft k" /- # « «c 

^ SU )M f % M tc f n -fe X X ffl I ^ L T x ^. ;W ^ * * 5 9 J ft ft flf < 4 5 ^ t? * § 0 30 
[ 0 0 2 7 ] 

*%W©SiS77?'i;-tcfcttsMfflftfiicti, IfflWI^ (pvd) ?i;t?fentf«fc < , liSfl 

?5„ X, IX J-b ft X y ^ U y if m , P V DOS fl S ffl T ^ S ^ - ft ^ W ?^ i^dffl 
LfcA'ffiJ&jffflJ-rscfcfc-eSSo S( W •& fig tc ffl ^ § « W © ffj K , # H f± # tc |SM S ^ ft 4 
^ ^' s m 7L l£ ^ U 3 > ( S i ) SSSffl^SCt ^ 1?t5o X . M ffl ft file tc M ^ & ^ - y 
>y hfcLTfi, # h h h H K m % fig Hi "T S i& © ft S (c ^ K 7c * ^ ^ * ft T ^ § fe © % fD 
SCttfttS o K « M L T t± , WJ x. « fig y 7 X r -f h £ >ri ^ § c fc ^ T* # , z. ft tc 

^ s rc * © ^ x £ ig /c d « <* ^ ti t, © * [-. hh ^ - y v hfc-rsefctf-esso 

[ 0 0 2 8 ] 40 

*^RJ^©ffi 1 ©ffl}l7??iEC*3^T(i, / xCfl|-&fig©lg©?Tt*?U.!S^ 7 7 3 KHTttKt 
tf^ST$5„ SfttSgii' 7 7 3 KSfiASfc, ± TJn L ft A 7 A « m ^ ft v> % )3 L 4 l^c 

tt 4 < , # H. H K * *vfig m ^ # 4 < 4 s ^ p> 7? h z> o S « i& IS. (i , Jf J L < ft 4 7 3 k 
±txtf*L<tt«ia«Kt"rso a*i a is © k ftf « m tc * < , a« * o ~ 1 

0 °C ( 2 7 3 ~ 2 8 3 K ) U & S t? /J< ft L fc D SfrSafeSfi (7 7K) fSfire ft JIJ L T 

* < . st±figissft©ttft^iJiS*ff ^tc^ i: raaateffljs^^st-ft ar & ^ a 

[ 0 0 2 9 ] 

x , x ^ >y ^ u y if % m ^ § * ft © m 2 © s ig h m tc ^ ^ t ti , x p x ^ x ec s 1 . 

3 3 3 2 2 Patthtt5Ct^iJlT'$So llT\ X P -fe X X a , X /^y 5 U X X 
SSl^JXX^yft^ft, -y h tc«^LT^-y-y MS 7- * ti C § IU LT«iEft« 50 



12/16/2010, EAST Version: 2.4.2.1 



(6) 



JP 2004-261632 A 2004. 9. 24 



3t5t07fe!), ffl 7L II A r ft ffl ^ h ft § o 7" n •fe X # X )± tfl . 3 3 3 2 2 P a ffi 
?S5t, ± £ L ft « * ± -e CD ^ i£j • ft 1*1 flj fig + # £ b -T , §g 2 CD ffi « © ffi IS # ifiS < 
ft o ft D 1 (D ffi M |R] I: CD ffl PB # >h * < ft S ft H> , tfS 2 © ffi « /7 CR #f / St ft +J- 7 h t b X 
m m L E < < ft 0 , ;J< « CD 55 a / /A ft CD » D S L ^ tt A^*Mb L ^ T < ft § „ 7° D -fe X # X 
J± , !fH(!il. 9 9 9 8 3 P atthttS. (ML, 7° n -fe X if X J± ^ iff < ft 0 M ^ 
£tfi£IK^fflfii:ft§©T, WAIf 6. 6 6 6 1 P a S ffi £ M x. ft ^ <£ 5 3 © ^ £ 



Y^^FnyxAy^J>?SiS5ffliL, cnt S i S U Ik tf £ - y -y h £ fi ft L ft 0 
*t - f v h t b T {± , m CD P3 ft « CD ffi fig ^ -7 7 T J F * K * M t b , ^ CD g ffi fc ^ P3 
« K 5 m m ft CD T i , Z r , H f , X (£ Y CD /h Pf * ffi S M id g b ft CD £ ffl ^ ft D S il 

« a m m cd s ft ic m h 2 n , sfj^/K^t&cttiosfi^si o°c c 2 8 3 k ) \cu 

■otco ^n^Xf XiLTliA r*ffll\ # X ffi £ 1 . 9 9 9 8 3 P a i: b , foi ± K ^ 

h u h h i# « as * 2 (imPSTSiLt * & ( is » ) * ^ s b ft 0 t i * £ /n ^ ft 

t§ ft £ * ffi ffl 1 t b , Y/Mt^ffl^ftlA^^H2tL, ZrM*)Hl^Li^^* 
M3tU H f £ v» ft $ ft * S§ ffi !4Ht ft *> , ?J< m M U S- ^ 33 tt 5 T i 
(XttZ r, Hf< Y ) (D ft ft M cD II fi {± , j£j£^77r>fh©tf&fr&©/hJt©Hil«* 
S ft ? 5 C t T tx r> Tz o $ D , XA7?'J> ^ CD m CD 7° 7 X ^ ffi g CD ^ Mi it, 06 ^ 20 
77r-f b cd 4j ^ ^ 6 Hff ik' IP. Wi£tt!«ft;fcffiHT?Mfcffi< ft 5 © Tf » C cD (4 H t iC ^ ffi ic 
'J^*B<SST 1 (XliZ r, H f , Y ) CD ft U M ^ ,a < ft § 0 



^ ffi M 1 {<: *s ^ § ffl IS ^ K * H 3 ~ m 6 75 1 „ llT, 13, H 5 tt flfi ffi 7j ft *p ^ M fc 

t e m (mm^.n f-mwm) ttfeo, w 4 a j& k m m ft a ihj ( m m ffi ) ^6 .a t e 

MfffeSo § i t ^ T , S V gP ^> 2 ©Il^/ja, p £ P i> & 1 ID ffi £ ,j< f 

0 TEMiii, P3iS4^mi!i*)w^^^aja*7-iaiissa(^.^:HF-2ooo)ife/n^ 
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